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KEYBOARD TRADING SYSTEM 

Cross-Ref erences to Related Applications 

[0001] This application claims the benefit of U.S. 
provisional application No. 65/423,618, filed October 31, 
5 2002, U.S. provisional application No. 60/465,246, filed 
April 23, 2003, and U.S. provisional application No. 
60/486,394, filed July 10, 2003, which are hereby 
incorporated by reference herein in their respective 
entireties. 
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Background of the Invention 

[0002] This invention relates to user input devices 
and view regions. More specifically, this invention 
relates to customized keyboards for receiving user 
15 inputs, and view regions for displaying information for 
the user in useful arrangements. 

[0003] Much trading today involves some computer 

support, from simple information delivery to 
sophisticated trading systems that automate transactions 
2 0 of goods and services. In recent years, electronic 

trading systems have gained widespread acceptance for 
trading of a wide variety of items ranging from financial 
instruments (such as stocks, bonds, currency, futures, 
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options, etc.) to household goods (such as old records, 
antiques, wines, etc.) As electronic trading becomes 
more popular, an increasing number of traders are in need 
of new systems and methods to enter trade commands in a 
quick, efficient, and accurate manner. In one method of 
electronic trading, bids and offers are submitted by 
traders to a trading system, those bids and offers are 
then displayed by the trading system to other traders, 
and the other traders may then respond^to the bids and 
offers by submitting sell (or hit) or buy (or lift) 
commands to the system. 

[0004] Many implementations of such methods of 

electronic trading, while generally accurate, lack in 
desired speed mainly because traders are forced to use 
both a standard keyboard and a pointing device to execute 
a trade. This dual process causes much delay for traders 
because the traders must follow several steps prior to 
accomplishing a trade. For example, many traders using 
typical trading systems are required to use a mouse to 
point on an issue of choice, click on it and use a PC 
keyboard to enter a price and size for the trade. 
[0005] In other implementations of electronic trading 

methods, traders are forced to use a pointing device 
exclusively to execute trades. This process causes much 
delay for traders because the traders must sometimes 
follow even more steps prior to accomplishing a trade. 
For example, many traders using such trading systems are 
required to use a mouse to point on an issue of choice, 
and click on it in order to display a dialog box or 
window containing several other buttons that must be 
pressed with the mouse before a trade can be executed. 
[000 6] Not only do some of the aforementioned trading 

methods waste considerable amounts of valuable time, they 



additionally distract traders from focusing on market 
movements and other trades while they attempt to execute 
their trades. This may be because such traders have to 
interact with windows or dialog boxes containing buttons 
that enable them to enter trades while, at the same, 
paying close attention to market activity. 
[0007] The benefit of using a keyboard is that a 
trader may execute a trade with more speed than with a 
mouse. For example, a trader may use all ten fingers 
with a keyboard, while with a mouse, the trader may use 
no more than two or three fingers. However, many trading 
professionals who frequently have large amounts of money 
at stake continue to use pointing devices that are 
considered easy to use, because they feel they are less 
likely to make unwarranted trading mistakes due to 
multiple key compressions and prefer to forgo speed and 
efficiency for peace of mind. 

[0008] Therefore, there is a need for providing 
systems and methods that enable a trader to execute 
trades quickly, efficiently, and accurately using a 
customized keyboard. 

Summary of the Invention 

[0009] It is an object of the invention to provide 

systems and methods that enable a trader to execute 
trades quickly, efficiently, and accurately using a 
customized keyboard. 

[0010] In accordance with this and other objects of 

the invention, a customized keyboard for receiving user 
inputs from a trader and view regions for displaying 
information for the trader in useful arrangements are 
provided. Traders, users or market participants may use 
the customized keyboard to navigate through a view 



region. The keyboard preferably includes keys that are 
pre-programmed to reflect the issues present in each 
trading subregion, "quadrant" or "pane," where key 
trading indicators are displayed. Order keys that may be 
associated with specific benchmark issues, instruments 
relating to benchmark issues or non-benchmark issues 
allow a user to display and select trading panes as well 
as place orders on such issues. The user can use other 
keys to switch between multiple issues in a pane or other 
panes, quickly and efficiently create orders, manipulate 
orders, cancel orders, and obtain trading information on 
these issues. Such keys may be preconf igured or mapped 
to perform functions based on the type of view or mode a 
user is in or based on the pane that is selected. The 
customized keyboard may include means that enable users 
to switch keyboard configuration and combine multiple 
keys so as to act as a single larger key, without 
reprogramming applications or the keyboard. 

Brief Description of the Drawings 

[0011] The above and other objects and advantages of 
the invention will be apparent upon consideration of the 
following detailed description, taken in conjunction with 
the accompanying drawings, in which like reference 
characters refer to like parts throughout, and in which: 
[0012] FIG. 1 is a block diagram of a system that may 
be used to implement the processes and functions of 
certain embodiments of the present invention; 
[0013] FIG. 2 is a top perspective view of a keyboard 
according to the present invention; 

[0014] FIG. 3 is a back elevational view of the 

keyboard of FIG. 2; 



[0015] FIG. 4 is a side elevational view of the 
keyboard of FIG. 2; 

[0016] FIG. 5 is a top elevational view of a preferred 
embodiment of the keyboard of FIG. 2; 

[0017] FIG. 6 is a top elevational view of another 
preferred embodiment of the keyboard of FIG . 2 ; 

[0018] FIG. 7 is an illustration of a view region that 

may be displayed to a user in accordance with certain 
embodiments of the present invention; 

[0019] FIG. 8 is an illustration of an alternative 
embodiment of a view region that may be displayed to a 
user in accordance with certain embodiments of the 
pre sent invent ion ; 

[0020] FIG. 9 is an illustration of another 
alternative embodiment of a view region that may be 
displayed to a user in accordance with certain 
embodiments of the present invention; 
[0021] FIG. 10 is an illustration of yet another 
alternative embodiment of a view region that may be 
displayed to a user in accordance with certain 
embodiments of the present invention; and 
[0022] FIG. 11 is an illustration of keys in keyboard 
FIG. 2 in relation to a partial circuit diagram of the 
keyboard in accordance with certain embodiments of the 
present invention . 

Detailed Description of the Invention 

[0023] The present invention is directed to user input 
devices and view regions useful for receiving user input 
and displaying information. More particularly, the 
present invention relates to customized keyboards with 
input keys having arrangements, labels, colorization, 
programmed functionalities, and the like configured in 



conjunction with view regions displaying information for 
users in useful arrangements. In this manner, the view 
regions and the customized keyboards are configured such 
that input keys on the keyboard are labeled and function 
in correspondence to the information displayed on the 
view region. 

[0024] The present invention allows any user, market 
participant or trader, to execute and view trades quickly 
and accurately. With a customized keyboard, the user 
need not get distracted with windows or dialog boxes 
containing interactive buttons that enable users to enter 
trades by moving a cursor from one point on the screen to 
another and by clicking on such buttons with a mouse. 
Instead, the user may use his or her fingers to enter 
trade commands on different instruments while focusing on 
as little as one trade window or view region, thereby 
minimizing the risk of overlooking market activity 
before, during and after executing a trade. 
[0025] Moreover, the customized keyboard may be 
designed such that multiple keys can be combined to act 
as a single larger key. Keys may be grouped together to 
perform a single action without reprogramming 
applications or the keyboard, thereby eliminating the 
need for multiple key compressions to be entered, and 
expanding or reducing the number of individually 
identifiable keys on the keyboard. 

[0026] The following embodiments of the present 

invention relate to the electronic trading of fixed 
income related instruments -- e.g., United States 
Treasuries, United Kingdom Gilts, European Government 
Treasuries, and Emerging Market debts, swaps, repos, etc. 
The present invention may also be used for the electronic 
trading of securities or other financial instruments, 



such as stocks or currencies, and is not limited only to 
the trading -of fixed income related instruments. The 
present invention may also be used for the electronic 
trading of other goods and services. 

[0027] It should also be noted that although the 
following embodiments of the present invention relate to 
the trading of a single instrument, such as thirty-year 
U.S. Treasury Bonds, these embodiments are not limited 
only to the trading of a single instrument at a time. 
Rather, the present invention may also be applied to the 
trading of a basket of instruments. For example, users 
may place offers on the net price movements of the 
current two, five, ten, and thirty-year U.S. Treasuries. 
[0028] It should also be noted that the present 

invention is primarily described herein in terms of a 
trading application. It will be understood that the 
trading application may be any suitable, software, 
hardware, or both configured to implement the features of 
the present invention. The trading application may be 
located at a central location (e.g., a central server). 
In another suitable approach, the trading application may 
reside among different locations (e.g., a network). 
[002 9] Further details of the present invention are 

described below in relation to FIGS. 1-11. 
[0030] Referring to FIG. 1, exemplary system 100 for 
implementing the present invention is shown. As 
illustrated, system 100 may include one or more 
workstations 110. Workstations 110 may be local or 
remote, and are connected by one or more communications 
links 102 to communications network 103 that is linked 
via communications link 105 to server 120. 
[0031] Server 12 0 may be any suitable server, 

processor, computer, data processing device, or 



combination of the same. Server 12 0 may be used to 
process and execute trades, and distribute trade and 
market information to workstations 110. Server 120 may 
be linked to back office clearing center 130 via 
communications link 107 . 

[0032] A typical server 120 may include processor 121, 
display 122, input device 123, and memory 124, which may 
be interconnected. In a preferred embodiment, memory 124 
contains a storage device for storing a server program 
for controlling processor 121. Processor 121 may use the 
server program to process trade commands and execute 
trades communicated from various workstations that are 
operated by multiple users of system 100, or other users, 
and communicates trade information to workstations 110 
and back office clearing center 130. More specifically, 
processor 121 may use the server program to process the 
order placed by a user in response to the user entering 
commands using input device 113, and execute trades based 
on such orders, whenever applicable. 

[0033] Communications network 103 preferably includes 
the Internet but may consist of any suitable computer 
network such as an intranet, a wide-area network (WAN), a 
local-area network (LAN) , a wireless network, a digital 
subscriber line (DSL) network, a frame relay network, an 
asynchronous transfer mode (ATM) network, a virtual 
private network (VPN), or any combination of the same. 
Communications links 102 and 105 may be any 
communications links suitable for communicating data 
between workstations 110 and server 12 0, such as network 
links, dial-up links-, wireless links, hard-wired links, 
etc . 

[0034] Workstations 110 may be personal computers, 
laptop computers, mainframe computers, dumb terminals, 
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data displays, Internet browsers, Personal Digital 
Assistants (PDAs) , two-way pagers, wireless terminals, 
portable telephones, etc., or any combination of the 
same. Workstations 110 may be used by users to trade 
instruments in accordance with the embodiments of the 
present invention . 

[0035] A typical workstation 110 may include 

processor 111, display 112, input device 113, and 
memory 114, which may be interconnected. In a preferred 
embodiment, memory 114 contains a storage device for 
storing a workstation program for controlling 
processor 111. Input device 113 may include 
keyboard 2 00, illustrated in FIG. 2, and may be used by 
users in conjunction with display 112 to execute and 
monitor trades. Processor 111 may use the workstation 
program to receive trade information relating to the 
instruments being traded by multiple users of system 100, 
or other users, and display such information on 
display 112 or communicate such information to 
display 112 . 

[0036] Back office clearing center 130 may be any 
suitable equipment, such as a computer, a laptop 
computer, a mainframe computer, etc., or any combination 
of the same, for causing trades to be cleared and/or 
verifying that trades are cleared. Communications 
link 107 may be any communications links suitable for 
communicating data between server 120 and back office 
clearing center 130, such as network links, dial-up 
links, wireless links, hard-wired links, etc. 
[0037] FIG. 2 is an illustrative schematic view of a 

custom keyboard 2 00 that may be included as part of input 
device 113 of workstation 110 shown in FIG. 1. 
Keyboard 2 00 may have back portion 210, shown in FIG. 3, 



side portion 220, shown in FIG. 4, bottom portion 240, 
shown in FIGS. 3 and 4, and top portion 230, shown in 
FIG. 5. Keyboard 2 00 may include a variety of keys 2 000. 
[003 8] As shown in FIG. 3, back portion 210, may 

include difference types of communication ports that may 
be used to connect the keyboard to the workstation it is 
used in. Such communication ports may include 
communication ports 212 - e.g., an optical port, a 
parallel port, a serial port, etc. in addition to 
toggle switch 214, which is also shown in FIG. 4 and 
which is described below in connection with FIG. 11. 
[0039] As shown in FIG. 5, keys 2000 may be labeled 
and may be pre-programmed with functionality. Keys 2000 
of the keyboard may be divided into subcategories that 
may be grouped based on the functions that are intended 
to be associated with them. Such groups of keys may 
include "DD" key 2001 and "2Way" key 2002. Such keys may 
be used to perform various functions such as requesting a 
quote to buy and/or sell a particular instrument, or any 
other functions relating to styles of Direct Dealing. 
Such functions may be implemented as described in co- 
pending commonly assigned U.S. patent application No. 
10/113,841, filed March 29, 2002, co-pending commonly 

assigned U.S. patent application No. 10/ , , filed 

October , 2 003 (CF-78) , and co-pending commonly 

assigned U.S. patent applications Nos . 10/640,829 and 
10/641,196, filed August 13, 2003. 

[0040] Another example of a set of keys that are 
grouped based on the functions they are associated with 
is the group of issue keys 2600, which may include keys 
2601 through 2608. Each key pertaining to the same group 
of keys may be color-coded. For example, keys 2001 and 
2002 may be colored yellow, while issue keys 2600 may be 



colored dark grey, with the exception of issue keys 2601 
and 2 6 05, which may be colored differently so that they 
are more easily identified or located. Some keys may be 
uniquely color-coded i.e., a desired color may be 
dedicated to one and only one key. For example "ALT" key 
2 0 06 may be the only key that is colored blue, while 
"MOD" key 2 902 may be the only key that is colored red. 
[0 041] Various keys may be adapted to perform more 
than a single function, depending on whether such keys 
are pressed individually or simultaneously. For example, 
although pressing "Active" key 2007 separately turns the 
keyboard on or off, pressing "Active" key 2007 while 
holding down "MOD" key 2 902 may cause specific 
information to be displayed on display 112 of workstation 
110 of FIG. 1. Such information may relate to the maker, 
distributor, and/or licensor of the keyboard system, may 
pertain to the model or version of the keyboard system, 
and/or may provide customer service contact information. 
[0042] In order to facilitate using the keyboard, each 

key may be labeled with the function or group of keys it 
is associated with. In addition, each key may be labeled 
with the additional function it is used to perform when 
pressed while holding down another key, such as "MOD" 
key 2902. In this particular example, the label that is 
associated with the additional or <MOD> function of each 
key may be colored red, which is the same color that it 
used to color "MOD" key 2902. 

[0043] At least two types of views or modes, known as 
benchmark views and specific views, may be provided and 
associated with the different embodiments of the present 
invention. FIG. 5 illustrates the top portion 23 0 of a 
preferred embodiment of a keyboard that may be adapted 
for use in conjunction with the benchmark views in view 



regions 700 and 800 of FIGS. 7 and 8, respectively. 
FIG. 6 illustrates a top portion 630 of a preferred 
embodiment of a keyboard that may be adapted for use in 
conjunction with the specific views in view regions 900 
and 1000 of FIGS. 9 and 10, respectively. FIG. 5 will 
now be described in conjunction with FIGS. 7 and 8. 
[0044] View region 700, of which an illustrative 
screenshot is shown in FIG. 7, may display a benchmark 
view to the user on display 112 of workstation 110 of 
FIG. 1. View region 70 0 may be interactive, may include 
window 780, and may be customized by each user and may 
contain selectively configured subregions . These 
subregions may also be in the form of panes and may be 
referred to as trading quadrants or Quads. In the 
exemplary arrangement shown in FIG. 7, view region 700 
may include panes 710, 720, 730, 740, 750 and 760. Each 
trading quadrant or pane represents a portion of the view 
region displaying information relating to financial 
instruments. Each pane may be dedicated to a benchmark 
instrument or issue, and a set of issues relating to the 
benchmark instrument being traded. Panes 710, 72 0, and 
73 0 may encompass the vertical regions indicated and each 
may extend horizontally from the left -most edge to 
approximately the midpoint of the screen. Panes 74 0, 
750, and 760 may encompass the vertical regions indicated 
and may each extend horizontally from approximately the 
midpoint of the screen to the right -most edge. 
[0045] Pane 710 shows a two-year view relating to a 

two-year u.S. Treasury Note. Pane 740 shows a ten-year 
view relating to a ten-year U.S. Treasury Note. Pane 72 0 
shows a five-year view relating to a five-year U.S. 
Treasury Note. Pane 750 shows a thirty-year view 
relating to a thirty-year U.S. Treasury Bond. Pane 730 
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shows a three-year view relating to a three-year U.S. 
Treasury Note. Pane 760 shows additional non-benchmark 
issues that can be accessed using issue keys 2600. Each 
pane or portion of a pane may be displayed to users in 
different colors. For example, the particular instrument 
being traded by a user may be highlighted or displayed to 
that user in a color that differs from those of other 
portions in the same or in different pane. 
[0046] For each particular issue, the latest key 

trading indicators may be displayed within a pane, such 
as: the bid, the offer, the bid/offer sizes, etc. The 
user may customize the panes to display other 
information, such as the latest settling price or the 
total volume traded. Each indicator or set of indicators 
may be marked with a particular color to indicate 
features of that component and/or to facilitate viewing 
of each component. The information displayed may 
preferably be updated in real-time as the different 
trades on the instruments are processed. 
[0047] The user may use bid keys 2200, offer keys 
2400, buy keys 2300 and sell keys 2500 in order to place 
bids/offer orders or buy/sell orders on current issues of 
particular instruments shown in view region 700. Each 
row of such keys in FIG. 5 may be used to place orders on 
different issues shown in the panes of FIGS. 7 and 8. 
While bid/offer keys 2200 and 2400 and buy/sell keys 2300 
and 2500 in a single row may be associated with specific 
issues, namely the headline or benchmark issue - i.e., 
the on-the-run top-most issue listed in each pane -- 
bid/offer keys 2250 and 2450 and buy/sell keys 2350 and 
2550 in the same row may be associated with any of the 
other issues that are available in the lower portion of 
the same panes and that relate to the benchmark issues in 
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these panes, depending on which one of keys 2 70 0 is 
pressed. 

[0048] For example, "BUY 1" may be pre-programmed such 

that when pressed, it allows the user to lift an offer on 
or purchase the two-year headline notes expiring in 
March, 2005 in pane 710 at the price shown. Similarly, 
"SELL 2" may be pre-programmed such that when pressed, it 
allows the user to hit a bid on or sell the ten-year 
headline notes expiring in February, 2013 in pane 740 at 
the price shown. 

[0049] However, "WI/OLD BUY 1-1" may be pre-programmed 
such that when pressed, it allows the user to lift an 
offer on or purchase an older two-year notes expiring in 
February, 2005 in pane 710 at the price shown, after 
"ROLL" key 2700 is pressed, denoting the most recent off- 
the-run issue. Similarly, "WI/OLD SELL 2-1" may be pre- 
programmed such that when pressed, it allows the user to 
hit a bid on or sell the 2BK ten-year notes expiring in 
August, 2 012 in pane 74 0 at the price shown, after "2BK" 
key 2700 is pressed, denoting the second most recent off- 
the-run issue. 

[0050] "MOD" key 2 9 02 may be used with any of bid keys 

2200 and 2250, offer keys 2400 and 2450, buy keys 2300 
and 2350, and sell keys 2500 and 2550 in order to cancel 
the particular order that was placed on the instruments 
with the same key. Alternatively, each "CXL ALL" key of 
the group of keys 2800 may be used to cancel all pending 
bid/offer/buy/sell orders on any of the issues of the 
instrument in a particular pane that is associated with 
any of keys 2250, 2350, 2450 and 2550 having the same 
number (e.g., 3-1 or 2-1) as the particular "CXL ALL" 
key. Alternatively, "MOD" key 2902 may be used with "PI" 
key 2 0 09 in order to cancel each and every pending order 
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on all the instruments that are shown in panes 710, 720, 
730, 740 and 760. 

[0051] Server 120 of FIG. 1 may translate and process 

orders that are placed on different issues based on the 
order in which commands are entered using keyboard 200. 
Command Line 790 of FIG. 7 may display the series of 
commands entered using the keys that are pressed to place 
orders. Any time one of keys 2200, 2300, 2400 or 2500 is 
pressed, an order may be placed on the available size and 
price of the headline issue of the instrument in the 
particular pane associated with the key that is pressed. 
Similarly, any time one of keys 2250, 2350, 2450 or 2550 
is pressed, an order may be placed on the available size 
and price of the issue of the instrument in the 
particular pane associated with the key that was most 
recently pressed from the group of keys 2700. 
Accordingly, keys 2200, 2300, 2400, 2500, 2250, 2350, 
2450 or 2550 may be referred to as order keys. 
[0052] In order to specify a desired size and price 

for such issues, keys 2100 may be pressed prior to 
pressing any of the order keys and after pressing any one 
of keys 2700. The price and size may be distinguished 
and separated by pressing " SPACE /OK" key 2100. If only a 
single number is entered using keys 2100, it may be 
automatically treated and processed as a price entry. If 
two numbers are entered, the first may be treated as a 
price entry, while the second, as a size entry. 
Alternatively, if one of the numbers that was entered 
includes a decimal place or a "+" or " - " sign, it may be 
automatically treated as a price entry. A "+" or "-" 
sign may be used to increase or decrease the price by an 
amount that may be configured by the user, such as one 
quarter or one eight of a basis point. 
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[0053] In order to delete the latest digit that was 

entered in connection with price or size, the user may 
press "DEL" key 2904. Alternatively, by pressing "DEL" 
key 2904 while holding down "MOD" key 2902, the user may 
be able to move a cursor between the entered digits. The 
user may then delete the desired digit, group of digits 
or other commands displayed in command line 790 by simply 
pressing "DEL" key 2904. The user may also modify the 
price by pressing "Price Up" key 2 90 8 or "Price Down" key 
2906 . 

[0054] In order for a user to place orders on the 

issues in pane 760, a process similar to the one 
described above may be used. For example, the user may 
buy the available size of the non-benchmark issue dated 
January, 2007 at a price of 109.20 by pressing "ISSUE 6- 
1" key 2 601, followed by any one of keys 2350. 
Similarly, the user may bid for the available- size of the 
non-benchmark issue dated January, 2 012 at the price of 
111.21 by pressing "ISSUE 6-6" key 2606, followed by any 
one of keys 2250. In other words, a portion of order 
keys may be mapped to correspond to a specific non- 
benchmark issue displayed in pane 760 when the issue key 
corresponding to the specific non-benchmark issue is 
pressed. The user may modify the price and size of the 
order using keys 2908, 2906 and/or 2100. 

[0055] "QUAD VIEW" key 2005 allows the user to toggle 

between the classes of non-benchmark instruments shown in 
pane 760, such as Treasury Inflation-Protected Securities 

(TIPS), foreign exchange (FX), Agencies -- i.e., bonds 
issued by government -sponsored agencies, EGBs i.e., 
German bonds, and Euros or Eurobonds. The user may place 
orders on issues of such instruments by continuously 
pressing "QUAD VIEW" key 2005 until the desired 



instrument is selected, then pressing the appropriate 
issue key 2600 followed by any of keys 2250, 2350, 2450 
or 2550. Alternatively, pressing issue keys 2605, 2606, 
2607 or 2608 while holding down "MOD" key 2902 allows the 
user to toggle between TIPS, FX, Agencies and EGBs . 
[0056] By providing a variety of simple ways for 

accessing different issues of instruments that may be 
related or unrelated, the present invention allows a user 
to place orders on such instruments and toggle between 
them quickly and accurately. For example, a user trading 
U.S. treasuries may be no more than two or three key 
compressions away from trading European currency using 
the keyboard in conjunction with the view region 
disclosed herein. This allows the user to use his or her 
fingers to enter trade commands on different instruments 
while focusing on as little as one view region. 
[0057] Pressing "QUAD VIEW" key 2005 while holding 

down "MOD" key 2 902 allows the user to contract or expand 
each of panes 710, 720, 730, 740 and 750. The panes 
depicted in FIGS. 7 and 8 are examples of expanded panes, 
while panes 920, 930 and 950 of FIG. 9 are examples of 
contracted panes . 

[0058] Other useful information may be shown in 
window 780. In response to a user pressing "Status 
Toggle" key 2 004, the trading application may provide the 
user with the trade history of the item or instrument in 
window 780. In response to the user pressing "Status 
Toggle" key 2 004 multiple times, the trading application 
may cycle or toggle between different information 
relating to the item or instrument, such as, for example, 
the active orders for the item or instrument, the trade 
history, the market history, or the status of the item or 
instrument . 
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[0059] View region 800, of which an illustrative 
screenshot is shown in FIG . 8, may display another 
benchmark view to the user on display 112 of workstation 
110 of FIG. 1. View region 800 may be interactive and 
may be customized by each user. In this exemplary 
arrangement, the screen has a vertical (portrait) aspect 
ratio and includes panes 710, 720, 730, 740 and 750, 
which substantially correspond to the like-numbered panes 
shown in FIG. 7, but here are arranged vertically. 
Keys 2 000 of FIG. 5 may be used to perform the same 
functions and display the same information in FIG. 8 as 
the ones described in connection with FIG. 7. 
[0060] FIG. 6 will now be described in conjunction 
with FIGS. 9 and 10. FIG. 6 illustrates a top portion 
63 0 of another preferred embodiment of keyboard 200 of 
FIG. 2 having keys 6000 that may be labeled and may be 
pre-programmed substantially similarly to keys 2000 of 
FIG. 5. Just like keys 2000, keys 6000 may include issue 
keys 2600, "DD" key 2001, "2Way" key 2002, "Select" 
key 2003, "Status Toggle" key 2004, "QUAD VIEW" key 2005, 
"ALT" key 2006, "Active" key 2007, "PI" key 2009, "MOD" 
key 2902, "DEL" key 2904, "Price Down" and "Price Up" 
keys 2906 and 2908, and "CXL ALL" keys 2800, which may be 
associated with substantially the same functions 
described in conjunction with FIGS. 5 and 7. Keys 6000 
may also include bid keys 2200 and 2250, offer keys 2400 
and 2450, buy keys 2300 and 2350, sell keys 2500 and 
2550, which may be associated with substantially the same 
functions described in conjunction with FIGS. 5 and 7 
when used with issue keys 2600, but which may be 
associated with different functions otherwise, as 
described below. 
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[0061] View region 900, of which an illustrative 
screenshot is shown in FIG. 9, may display a specific 
view to the user on display 112 of workstation 110 of 
FIG. 1. View region 900 may be interactive and may be 
customized by each user and may contain selectively 
configured panes similar to the ones in FIG. 7. In this 
exemplary arrangement, the screen has a vertical 
(portrait) aspect ratio and includes panes 910, 920, 930, 
940, 950, 960 (which is a contracted view of pane 760), 
window 78 0, and command line 7 90. 

[0 062] Pane 910 shows an expanded two-year view 
relating to a two-year U.S. Treasury Note. Pane 94 0 
shows an expanded five-year view relating to a five-year 
U.S. Treasury Note. Pane 92 0 shows a three -year view 
relating to a three-year U.S. Treasury Note. Pane 950 
shows a ten-year view relating to a ten-year U.S. 
Treasury Note. Pane 93 0 shows a thirty-year view 
relating to a thirty-year U.S. Treasury Bond. 
[0063] Unlike keys 2000 of FIG. 5, keys 6000 may 

include keys 6700, which may be used to toggle between 
and select a particular pane in FIGS. 9 and 10 displaying 
a benchmark instrument and issues relating to the 
benchmark instrument. Moreover, keys 6700 may be 
spatially aligned to correspond to the alignment of panes 
910, 920, 930, 940, 950 and 960, so that the keys 
corresponding to the instruments in those panes are more 
easily identified, thereby facilitating selecting such 
instruments . 

[0064] Although not described in relation to FIGS. 5, 
7 and 8, "Select" key 2 003 allows the user to toggle 
between the panes in the specific view of FIG. 9, thereby 
providing the user with another method for selecting 



benchmark instruments and particular issues relating to a 
benchmark instruments . 

[0065] Once the user selects a particular pane, the 
user may place orders on different issues within the pane 
5 by pressing on order keys 2200, 2250, 2300, 2350, 2400, 
2450, 2500 and/or 2450. More specifically, once a user 
presses one of keys 6700 or "Select" key 2003, to select 
a particular pane, each one of keys 2200, 2250, 2300, 
2350, 2400, 2450, 2500 and 2450 may allow the user to 

10 place orders on the particular benchmark instrument in 
the pane, or any issue related to the benchmark 
instrument. For example, after the user has pressed "2. 
YEAR" key 6700, "BUY 1" key 23 00 may allow the user to 
lift an offer on or purchase the two-year headline notes 

15 expiring in March, 2005 displayed in portion 916 of 
pane 910 at the price shown. 

[0066] As another example, after the user presses "2 

YEAR" key 6700, "Wl/OLD BUY 5-1" key 2350 may allow the 
user to hit a bid on or sell the issue preceded by the 

20 number 5-1 in portion 918 of pane 740. "BID 5-1" key 
2250 may allow the user to place a bid on that same 
issue, while "OFFER 5-1" may allow the user to place an 
offer on that same issue. And "WI/OLD SELL 3-1" key 2550 
may allow the user to hit a bid on or sell the issue 

25 preceded by the number 3-1 in portion 918 of pane 740. 

Similarly, "BID 3-1" key 2250 may allow the user to place 
a bid on that same issue, while "OFFER 3-1" may allow the 
user to place an offer on that same issue. 
[0067] Accordingly, the order keys may be mapped to 

30 correspond to a specific benchmark issue in a particular 
pane shown in the specific view or mode, as well as 
issues relating to the specific benchmark issue, when the 
specific key corresponding to that pane is pressed. 
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[0068] Like in FIG. 5, "MOD" key 2902 may be used with 

any of bid keys 2200 and 2250, offer keys 2400 and 2450 , 
buy keys 2300 and 2350, and sell keys 2500 and 2550 in 
order to cancel the particular order that was placed on 
5 the instruments with the same key. Alternatively, each 
"CXL ALL" key of the group of keys 2800 may be used to 
cancel all pending bid/offer/buy/sell orders on any of 
the issues of the instrument in a particular pane that is 
associated with any of keys 2250, 2350, 2450 and 2550 

10 having the same number (e.g., 3-1 or 2-1) as the 

particular "CXL ALL" key. Alternatively, "MOD" key 2902 
may be used with "PI" key 2009 in order to cancel each 
and every pending order on all the instruments that are 
shown in panes 910, 920, 930, 940, 950 and 960. 

15 [0069] View region 1000, of which an illustrative 
screenshot is shown in FIG. 10, may display another 
specific view to the user on display 112 of 
workstation 110 of FIG. 1. View region 1000 may be 
interactive and may be customized by each user. In this 

2 0 exemplary arrangement, the screen has a vertical 

(portrait) aspect ratio and includes panes 1010 (which 
corresponds to contracted pane 910 in FIG. 10) , and panes 
920, 930, 940, and 950, which substantially correspond to 
the like-numbered panes shown in FIG. 9, but here are 

25 arranged vertically along with window 780. Keys 6000 of 
FIG. 6 may be used to perform the same functions and 
display the same information in FIG. 10 as the ones 
described in connection with FIG. 9. 

[0070] Referring back to FIG. 1, whenever the user 
30 presses any of the order keys, processor ill of the 

workstation 110 to which the input device 113 or keyboard 
used to press such a key is coupled may perform certain 
functions. Such functions may include using a 
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workstation program to display a trading quadrant or pane 
in the view region, highlight or select the pane in which 
the instrument is displayed, display trading information 
relating to the instrument and/or display an order placed 
by the user in the appropriate pane of the view region. 
In addition, processor 111 may use the workstation 
program to communicate each order placed on an issue to 
server 122 and to receive confirmation that the order was 
successfully placed, received and/or processed by server 
12 0. Processor 111 may also set a configuration or map 
the different keys depending on the instrument or pane 
that is selected. 

[0071] The functions of processor 111 may also be 
implemented by processor 121. For example, server 12 0 
may include processor 121 which, in turn, may include 
processor 111. In such an arrangement, display 122, 
input device 113 and memory 114 may be replaced by 
display 122, display 123 and memory 124 respectively. 
Alternatively, device 12 0 may act as both a workstation 
110 and server 120 in order to execute trades directly. 
[00 72] According to the present invention, 
keyboard 2 00 of FIG. 2 may be customized and designed 
with the flexibility to configure the physical keyboard 
device to adapt to different product needs. In a 
preferred embodiment of the present invention, multiple 
keys can be combined to act as a single larger key to 
allow keyboard configurations to emphasize certain 
actions by assigning them relatively larger keys. 
Grouping keys together as a single larger key to perform 
a single action without reprogramming applications or the 
keyboards provides flexibility currently not available in 
conventional keyboard designs. Unlike standard 
keyboards, this configuration eliminates or reduces the 



need for multiple key compressions to be entered to pass 
different meanings to an application. Dynamic key 
layouts also provide flexibility to expand or reduce the 
number of individually identifiable keys on the keyboard. 
[0073] Referring back to FIGS. 3 and 4, toggle 

switch 214 may be used to control the functionality of 
certain keys of keyboard 200, as depicted in FIG. 11. In 
particular embodiments of the present invention, 
physically configurable keyboard layouts may be selected 
by using toggle switch 214 and replacing keys 2222 and 
2224 with a single key 1111. 

[0074] Typical keyboard keys are configured in a way 
such that pressing any of them closes a circuit, thereby 
indicating that a particular key was actuated. For 
example, referring to FIG. 11, pressing key 2224 closes 
ON-OFF switch 1102, thereby allowing current from 
line 1140 to flow through line 1112. In certain 
embodiments of the present invention, toggle switch 214 
may preferably be used to change the function of two or 
more desired keys from one configuration to a second 
configuration. 

[0075] Toggle switch 214, or any other suitable 
device, may be included on the back portion of 
keyboard 200 as shown in FIGS. 3 and 4, or on any other 
appropriate location on the keyboard. In a first 
configuration i.e., a first position of toggle 
switch 214 -- pressing each of physically distinct keys 
2222 and 2224 leads to closing ON-OFF switches 1104 and 
1102, respectively, when switch 1106 is in a first 
position. This allows current from line 1140 to flow 
through each of lines 1114 and 1112, respectively, 
thereby indicating that these keys have been actuated. 



[0076] In a second configuration, i.e., a second 

position of toggle switch 214 -- the signal path from 
key 2222 may be coupled to ground 1150 when switch 1106 
is in a second position. Therefore, pressing key 2224 
closes ON-OFF switch 1102, thereby allowing current from 
line 1140 to flow through line 1112, while pressing 
key 2222 alone does not cause current to flow in any of 
lines 1112 or 1114. Accordingly, key 2222 may be 
disabled while in the second configuration. 
[0077] Therefore, keys 2222 and 2224 may be replaced 
by single key 1111, which is preferably somewhat larger 
than each of the two keys. In this way, the keyboard may 
be adapted to provide a single key that may be associated 
with a single function, namely, that of 2224, when toggle 
switch 214 is in the second position where previously two 
keys, associated with two distinct functions, existed. 
[0078] Keys 2222 and 2224 may represent any adjacent 

keys 2000 in keyboard 200. It should be understood that 
any two or more adjacent keys in keyboard 2 00 may be 
replaced by a single larger key that can perform the 
function of one of the keys that has been replaced or 
disabled, when utilizing toggle switch 214. 
[0079] In another embodiment of the present invention, 

the keyboard configuration may be systemically adjusted 
according to the type of view being currently displayed 
to the user. More specifically, as a user switches from 
a benchmark view or mode to a specific view or mode, the 
keyboard may be preconf igured to change its mapping and 
functionality from the mapping of functions described in 
connection with FIG. 5 to that of FIG. 6. Similarly, as 
a user switches from a specific view or mode to a 
benchmark view or mode, the keyboard may be preconf igured 
to change its mapping and functionality from the mapping 



of functions described in connection with FIG. 6 to that 
of FIG. 5. 

[0080] It is understood that the size, shape, and 
color of the keyboard, the arrangement of the keys, the 
5 color-coding of the keys, the key labels, and any 

suggested functionality for the keys in FIGS. 5 and 6, 11 
and 12 are examples shown for purposes of illustration 
only. It is also understood that the sizes, shapes, 
colors and arrangements of the panes and view regions in 

10 FIGS. 7-10 are examples shown for purposes of 

illustration only. It is understood that modifications 
of any or all of the foregoing characteristics of the 
keys, keyboards, panes and view regions are within the 
scope of the present invention . 

15 [0081] Finally, one of ordinary skill in the art 
should appreciate that the present invention may be 
practiced in embodiments other than those illustrated 
herein without departing from the spirit and scope of the 
invention, and that the invention is only limited by the 

20 claims which follow. 
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